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(MV/cm) 



1 

4. mm (NJ X«T>*-T (NH,) ©^ffiftA* 

^;uy->D+-t>-> (HMDSO:(C 
H 3 ) 3 Si-0-Si(CH 3 ) 3 ) . &J 1 9)\>ist>Uf- h 5->a 

(OMCTS : 

can 





CH3 




CH3 

r 




CH3 


1 

— Si — 
1 

0 


0 


— Si — 
1 

0 


CH3 


CHa 


! 

— Si — 
1 

CH3 


0 


1 

— Si — 
1 

CH 3 


CH3 



) . 

XteT- h Pf- h-5>D+-ff> (TMCT 

S : 

Ut2] 





H 




H 

1 




CHa — 


1 

Si 


— 0 — 


Si 

1 


— CH3 




1 

0 




0 




CH 3 — 


I 

Si 


— 0 — 


1 

Si 
1 


— CH3 




1 

H 




H 





buzfimxxim^z c tztmt-r sit* 

<CH«) . 7^U>(C,H,), (C, 
) . X«x£> (C,H.) <D*)%$ltlfr— V&ZC 

¥*f*««©lUi*8f. 

[ m«jr 6 3 mstcmsmtsstii l tcmm±t<dimm 

<£. *y^^;V->7> (SiH 3 (CH 3 )) < ^ 5 L ;U^>7> 
(SiH,(CH 3 ) 3 ) . MM*;Pt/-5> (SiH(CH 3 ) 3 ) , X 



(2) iftga 2002-93805 

2 

h^9MU->-7> (Si(CH 3 ),) ©5%ffl*ia>— r& 
N,0, H.OXttCO.O^fSHa 
*»—©»*#*#*£.■ S3£ (N.) &tf7>*-T 

(NH,) ©<5in*>— i*»e.«c*jSBi^4^x^b 
it #x t^h n z mm *• 7, zm i » * c 4 4 -r si 

io [3WS18] WfB^-Y FP*->if>4Wri^tt. 

(CHJ . T-b5 L U>(C I H i ) > x^U> (C, 
HJ . X«x£> (C,H.) ©5*i{5]ia#>— C*£t 
i4Mit5 m$gi 7 G»©33ttt&K©K££%. 

[mass 9] t(rsBM«R». wiB»e»±««&jiS3ft 

«IIRBf&tKEI«4tCd(-r £^Jt©*6*«§t© r> % . MfBSHiS 

10] X^ X-7£l£3M£i L-C^ff^S^O 

20 ©tCJUjglft 1 0 0 k H z 75M 1 M H z ©£i£*&*EPflD 
*-*C4&4#8*4r*Sa#^l 7iM9©l>r*l#'— KiB 
*S©¥«ftKg©S!3S^ffi. 

CifSOS 1 1 ] LtWflSS© 

fficcjphni-risffitcsaas 1 mh z«±©xsss^*ep 
30 a 1 712 1 1 ©rati*— icieM<D^i$ms<osm^m 

«CJ:0J5JtilUfclftl»««fflt»-ct»*ci*fl#«tr4* 

n%smiBtKR«fliJsr^^jf©*uiR©9«. m%m 
91 2iHtt©*«»»{t©aja*ffi. 

[ftHOtttf&IMI!] 
[000 1 ] 

[*M!©*-J-S8SiG#»] *«M«aBl0f* 
40 ©Ujfc&WcWU J:»)*l/<tt, «E»*ttffl|U-Ci5 

©sssja^jcM-rs. 

[0 00 2] 

[fi£*©s*(5] is*p. ^**mieis8^M©s;sias 

fb. iSSSfbii'btc. ^-dUSH&KOigafbasg* 
snrt>5„ c©fcaf). RCf ^ u-f(D'h3i,»fiM$ 

flH»64rri,»3. Fj^-is:. ihlim^3. 5~3. 8©S 
i OFglf tt«WP3. 0~3. l©^?LSSiO,Jg 
50 &4*-C*5. 



3 

[0003] -is, mmmicmb-c. u^or^^- 
(a 1 ) ipibw.mm<DiSi\.m <cu) laiatcscto 
•jo-?**, got, ffi*o^jicD«r£fli«#r&^ 

(CEtfBWfr & <DM;Wtttt L ADfcfe. ±TEK©HI© 

[0004] m&m%m?z¥m#gimte, @££Lh<c 
y t^js i {sssreii&iMt t nmtcmm snt&s. 

[0005] 

>SMt«*>6ft:*^yTie*fBitt. atarctt****. tt 
m*i%H,*7&fti'>. siofi©^<yr«»g| 

[0006 ] *»Jltt, ±EO«I£*«©IBM1j^«:«*-C 
»OltSlikli*6ttSJBIllHeJtil*3^L/tt#(c. MH 

*fe^M*5<ggim^^MJ#L-p^. jnioifiiuN&ifc&SiE 

[0007] 

». KR1 1 iB«fi©fB^«. *S#^S©i?jt*ffi«:^ 

mTI2MP B I |jg^i«^Jl©S6^^ 6tgJ$3 tvr & o . tt 
+-y>^%Wr*TJW*^t^t. SDR (N.) X 

tf^&^x-wtu s«;stt-cjsaai-r4ci*w«'i 
l. it^Ji2i2ig©#6Bjti. w^iii faK©^^a 

'Mb-^ti. •^^•y^9 1 ;l/^->n+-y> (HMD S O : 

(CH 3 ), Si-O-Si CCH ), ) . $ 5 % jiJ-frisZUf- h7V 
P*-y-> (OMCTS : 

[0008] 

[i*b3] 



(3) iftgfl 2002-93805 



4 





CH3 




CH3 
1 




CHa 


1 

— Si — 


0 


— Si - 


CH 3 




1 




I 






0 




0 




CHa 


1 

— Si — 


0 


1 

— Si — 
1 


CH 3 




1 

CH3 




CH3 





) . 

10 [ 0 0 0 9 ] Xitf- Y^A&Atisiru-? h 7->D+t> 
(TMCTS : 
[0010] 
Ut4] 

H H 
I I 
CHa — Si — 0 — Si — CHa 
I I 

0 o 

1 I 

CHa — Si — O — Si — CHa 

20 | | 

H H 

) 

[0 0 1 1 ] ©5-£{5]ftrt>— TftSCiiSffliL n 
mm 3 IB«£©^?§{i. flHTO 1 XB 2 f24S©^ag&£SS 

l»*3B4E«©»?aB. Bfc&S 3 Zffi<Dmm&&iBL<D2!l 

30 (CH«) , (C, 

H 4 ) . Xlix*> (C,H,) ©^*><5m*>— -C*-5C 

sm<D¥m#m&<Dsmfimtc& k> . mi bam* xk n 

.O, H.OXttCO,©^^!^*!*!— ©KSRSW^* 

40 0«IM0 9«fln8fiEM£S-r&l&IHi«. 

Jl>f7> (SiH 3 CCH 3 )) , y^9 L ;l'^-7> (SiH,(C 
H,),) . hV^?;U->5> (SiH(CH,) 3 ) . Xti-r-h^ 
^^;l-->7> (SiCCHj).) ©5 -cto&jif-n, 

u=7>t. n,o. h,ox«co 2 ©^ %{5jjn*i— com 

W&mtiXt, &g (N a ) Si>'T>*-T (NHj) © 

«a 6 Etto¥WMiB«)Wi«tt(c« 9 . mi Bj&ittf 

50 «t>4Ci*«lk4 0. l«*^8fatt©#feBj(j v tt^ji 



5 

(CH.) , 7tfl/> 
(CH,). (CH,) , (C,H.) 

©5fcffl*l*>--C*4C4«ri|#»£U ft3j<59iaS)i© 

fsmt, %mm 1 75s 8 ©fflh*— Kiett©**tt«iB 
snsjimiftftiftittirr s^Ji©*e»jBi©5 *. ituta 
i o ettomitx. m*^ i nm 9 ©i»m*>— <c 

fB£ffi£SI#-f •SSffiKJSiffiK lOOkHzftSlMH 

tt©«!ij«. hubs mm io ©t»m*»— ke«©* 

twssa©^@*ffit\ ^ofiria^i^tc. MBS®* 
^-r«««ecAti^-r£SS(cniStt i mh z«±©£ 
^^^Ensn-r-s c i u mm i 2ieis©^ 
ma. ^taw*«s»cffi»j. ansa 4. KffiEtt««a-*- 

L-CiS*^ 1 7bM 1 1 ©fnjftfr— Kfe«E©*^»^g© 
4 b . M^9 1 3 IB«c©l£HJtt. flfe&K 1 2 IBiK©^ 

&mm<DWii£jimm*) > mamma. mssmsm± 

[0012] t(TK, ±E*f6MO«««:«t"J#Sn* 

>fi*e*r«r***fl:6*£. mm <n.) x»r 

>*-T (NHj ) ©^©ffiftA>— 4*^)5: < £ fc^ 

mm. wic<. (siH 3 (CH)) . ^ 

^f^;l/->^> (SiH, (CH,), ) . (SiH 
(CHj ) 3 ) . Xttf (Si(CH),) ©-5^ 

{5mfc>--C&.5.^;l^>5>4. N 2 CX H.OXttCO 
8 ©^>^n*^-©^^W*"^i. SBR (N.) Xtt7 
>^-T (NHj ) ©^©{sift*'— 4£:i>&< 4&^ 

twsiitf^^x-r-fti,. sjs^-a-r^iSL/Ti^. 
[0013] f&mxMtmm (nj x»t>*-t 

(NH,) ©5%©{5m#>— 5r$A/C<,> 

«c2t«fett**b. e.o -> u a 4 JfcR l/t ffi 

c mmimmtivmftttm-t&zt -a 
[ooi4] *yt. jMuaaM**ji*>&*Mtu -en 



(4) #K 2 0 0 2 - 9 3 8 0 5 

6 

y T*6»»t*m». tt©JHc±iB'< y ri&KR 
tmm&mtsMBmomo y - * w**ffi»-r s c 4 # 

4#-C#-5. 

[0015] aioioK. **wtc«fcn». mmm 

10 [0016] 

[#"»©*»©«*»] «TCc. *#691©3?»©JBMKc-3 

(m i <omm<DBm) m i », *&wv>m i <omm<om 
©•^'vXvgjya^si o i ©«^^-r[W®sr-*.2>„ 

[0 0 17] C©7^Xvjj£J!li£gl 0 1 ». 

(C J; 0 MJ?SKS« 2 1 _Bck >J T|filWi*^JsS-J- S 
*S9f-C4>*J5JEIiSSl 0 1A4. Z>mm 
©**X©«^5rWT^M^«*&gpi 0 1 B4^e> 
20 flf/SSftTU-S. J&JgSUl 0 1 Att. IKC/TtJ:^ 
Sc. *E"JfB&?"»- 1 ^ + >^n' 1 {JSf^IB 

^4^3iu-cgfasis64^sistir(,^ 0 §mm^4 

©i^^^tJ^ + 1 4gf^g6©F^©#ii/^ii 
ictif-'f l F^CDff J]*%ffl.-r -5>^^©K^ft% 4 

©EE^)itS'j^|g*^w e>nrus. 

[0018] ? + lF*9tC«*trS]TS— *t©±5P^S 
(^l©m@) 2 4T§B^3e (^2©^gi) 3 4 

±SPmS2 icfflmk 13. 56MHz ©SJ^ffiS 

30 t>*imirttM8mt}&Mnm (rf^.) iit&m 
s n, rspms 3 icmmk 3 8 o k h z ©ffisi^m^* 
^ts-rs<g^«^^miS8*5g^sn-cc^. en 

h <omm. 7 . 8 *> 6±gPS@ 2 3 KH^j* 

St£©/¥£fcU;. 3 0mmJi<T4-r'5C4^J:'PSl®^: 

[0019] TSC^3 (C«. Jlig^3 8 0 k H 

40 z ©*« 6>r. lOOkHzMlMHz ©ffiJ3 

jgm^)?rEpjn-r-2.c4A5r-#sL/ > *?c> rspmS3tc 

*t|Sj-r£±a5^ffi2tc{i, JSjg^l3. 56MHzO* 

% 6 r . js^s i m h z «±©i«jas«t* * erora i/ti 

J;t^ ±SBSS 2 ttRfcflgtf *©#ifcj|£3fc*a-ci,> ± 
WS&2(CtttffiK©Sa?L#^JlSdti. TgR®^3 4© 

AO) 4feS„ C©^M**x^©&|±iP«^JS**xtt^ 
SB 1 0 1 B4B3e9arSlBt3nri>S„ Sfc, ii-g-tC 

50 4 S>S. ^c(3CC±a5m^2 £jSS/L* 1 0 0 'C^ 



C5) 

7 

*> «r & - r * ^ W±»«ffi 2 cc #3»-T S Kofi" 

[0 0 2 0 ] T«*ffi3tttSfiHR««2 1 OCS#6«* 
to. «*&±OlMgBaHE2 l*«ll»rSfc-* 

1 2*fllAri»4. 1 0 1 Bfc» % 

*)tj* (HMD SO: (CH 3 ) 3 Si-0-Si(CH 

3 ) 3 ) «fo^o**>fe^**'rir;i/*JMb^«©« 

A Ko*-#> (C 10 

«h„) ^t^^(D«i ( -awts* (N 
»o) , * (h,o> , n«ftBBR (co,) tommsm 

*!X<DW&mt. T>*:~T (NH 3 ) 2 
[0 0 2 1 ] cn?>(D//^«itta^iK15«9 b7!>S9 & 
E«9 a*SLtfiRJB8in 0 1 A<D* + >;<lrtCCg«£ 
laMllf^, ^K1S^9 b 75M9 g 

aetnrr *wbb*« iobMio m^nts^ e 20 

^9 a<D3£4ntffi^9 aCDH«/SKl*tf 5BH#«1 

&I2W9 b71S9 f ftO»B^«r^-t?tSfc», N 

KEf9bM9 f ©BO»i/*»a4««lt 5BH 
fglOn, 10pM10s*JSi3ntl^ B & 
fc, N,#*tt, M£f9bM9frt(Dto«:, IE 

[0 0 2 2 ] J!JUb(DJ:5teJ«g|«l«l 0 l(cJ:titf, ^ 30 
**-rf^^S/D*1f> ( HMD SO) *<3D^n**> 

fp*-^> (c.h.) «rr*#;*<Dflu& 

«4. — BMMHR (N.O) . 7j< (H.O) , -BMfc«* 
(CO,) ©B8R«W^©«»&«i, T>*~7 (N 
H 3 ) ©flbteWi, 9EJR (N, ) (DimmtZffiZ^ <*6> 

[0 0 2 3 ] Cf-Ucj:^ i/^X^CVDS^CiOffi* 40 
i -CXttCH,**trfc», {SS?m^ 

■*»jftr*ci#-c»*. fir, ^Xv4fi»R 
iU, CT^ttfWf¥ffiS©miSO f ^2CDmS2, 3 
&Ccfc9^Xv££/£T£^f£. ECR (Electron Cyc 
lotron Resonance) ffi(C «fc D ^^Xv^Mf 

[0 0 2 4] Cft6©:/5Xv£^R0S*W« 



mm 2002-93805 
8 

S i -CXttCHj <HB«**#TS. 

( i ) Uu*V>m<&&m m t2>r>\>*Mk&Qi 
^*t^^;U^P*-y-> (HMD S O : (GiLSi-O-S 
i(CH 3 ) 3 ) 

*#£^;l/^P^ r^n**Sr> (OMCTS : 
[0 02 6] 
Hfc5] 





CH3 




CH3 
1 




CH3 


1 

— Si — 


0 


— Si — 


CH 3 




1 




1 






0 




0 




CH 3 


1 

— Si — 


0 


1 

— Si — 
1 


CHa 




1 

CHs 




CHs 





) 

[0 0 2 7 ] *r b^Jf-JbistUj- V ZisUttZs (T 
MCTS : 
[0 0 2 8 ] 
Ht6] 

H H 
I I 
CH3 — Si — 0 — Si — CHs 
I I 

0 0 

1 I 

CH3 — Si — 0 — Si — CH3 
I I 
H H 

) 

[0 0 2 9 ] (ii) jt&fri/^Zs (SiK,(CH 3 ),. B :n = 

J^fois^Zs (SiHsCCH,)) 
V>J*)\sis"7ls (SiH 2 (CH 3 ) 2 ) 
Y >jyf;l/^7> (SiH(CH 3 ) 3 ) 

rh5^f;l/^7> (Si(CH,) 4 ) 
(iii) /W Fo^> (C.H.) 
(CH«> 

r-fe^u> (c 2 H 2 ) 

(C 2 H,) 
(C 2 H 6 ) 



9 

X/X©tt^toi±tCOC>r, 02 (a) nm (d) , s 
tfH3 (a) 7SS <b> *#MUTSlWr 4. 
[0 0 3 0 } H2 (a) 71S <d) tt % 
ZmTZTfrirMt'&mt* NH 3 X^N 2 <hcD ; 5%{5jn 

J$&Z>&i3 X<D*+ >st 1 rt-vcD3gAO^ -T s > 
1-^-/S>^t-ht*S. *<D5^ 02 (a)\ 

Vr*S. 02 (b) '>P**>lS-&*WrST^ 

tc J: 0 ttdcRftBCc C-H Jgas-c fit 4 i ^ »; Ttt S 
SiUf6t*#W*fc«>'C**. 132 (c) tt % S/a**> 
»^*Wt*rJl/+;Wfc^«[i, BWS*r#*±* NH 

02 (d) b % 5/p**>«^*«tar;i/ 

<fclr>o 

[0 03 1 ] 0 3 (a) 71>M (to) li, y=f;L-> 

^> (SiK.(CH 3 ),. n ) N^fOiMW^i, 

^-<D^*>, 03 (a) tt, y^;U->5><f:, N, O^O 
+ - h"C^ e 03 (b) tt % 

[0032] ORtf^ tVJn-i^CDMKcj: 0 , ± 
ti4 ^ X v C V DIUNR*JBl&r « Ci#«*. 

[0 03 3] (a)^20^iWlt*SN 2 ^ 



(6) ^fH 2 0 0 2 - 9 3 8 0 5 

10 

on *m t» r ffa l fc y a 

*0. H5tt, ^y3>SW»l6il33%«tf»M34 

[ 0 0 3 4 ] 0 1 9 te, ±SSBI3C«:«lr^fcl«4©«JS* 

S. BP^, 0 1 9&c^-f<fc9&e\ aaR^iUHMD 
10 SOiCH,iN 2 i^^c77X7CVDffi{Cj:^> 

>jn>d«neiMi3 3^ps*/y3>ifi3 2±cc»a 
■TSo ^y=i>^i6it«3 3©fla»fefr«£iT© (* 

fl=A) <D3I^-c£>£ 0 

[0 0 3 5 ] <*#A) 
( i ) 

HMDSOSi : 5 0 seem 
CH 4 aU» : 1 0 0 scan 
N,SEM : 0 . 5 0, 1 0 0. 2 00 seem 
tfAEJj : 1 Torr 
20 mW30BM.& : 3 5 0 °C 
(ii) ^X^fBfcff 
^iHiSm^ (13. 56MHz) PRF: 0W 

C380KHZ) P LF : 100W 
±9*«iT»Wffi<DIIIIIH : 2 0 mmJ&Lh. 1#£U<\Z 
2 5mm«Jt 

^V=i>^WttiBM3 3<DR»« % N 2 &fi0, 5 0, 
1 0 0, 2 00 scan5C*fO"C**l-en5 1 4. 3n 
m, 5 2 7. 3nm, 52 9. 4nm, 5 3 6. lnm 

30 [0 03 6] 3*>tC, H@®«0. 0 2 2 6 cm^W 

■r.**a^P-^3 4*fisi«^««jK3 3«ffi{c«» 
mh z ©sja&cD&sisrma l/cc - vfflm&imiK 

IB«r*«:9J)er i!l ^V^-^-C6 3 3 8* 

-^«s«r»j3c-rsia^ 2^v=3>*«3 2*siift-ra 

[oo37]s/»ja >$«iNUK0t3 3 (DttmmmRvm 
%rmz$m Ltdfegkzm 4 cc^-r . 0 4 o£Mo«m» 

0?i£fi (seem) 4^"To i4{cSt<fc5^ JtSSS^« 
N 2 ©SSS0sccmCD<!:#/L-e4. 1, 2 0 0sccmO<5:^ 
^4. 45t*D, NHaO^ESCDifJjnicbfcCCi^D 

OscemOit/L^l . 80, 2 0 0 sccmODi t/L-t 1 . 
9 0T*5. 

[0 0 3 8 ] J/c y-*«t*jBeLrta(S**IB5«c 

tf*To h 5 <o««»SFt«a»rai/fc (a/ 

50 cm J ) WMtttmm&-C$tbtti'Va>&ll 



(7) 

H 

MUM 3 3CC*PJ&>SSj? (MV/cm) N i O 
i£i^7^-^iLtl^o ffuS (seem) *m 

?m^<D&<Dmm\twm (nm) £*ir 0 ***** «h 
[o o 3 9 ] Bstcsvrj:^ y-^aa£«NH,o. 

/cmtiO-' A/cm'HTW^^^ 
(b) »3<Dlllfe©^l!Sr*5NH s *#tffiHB*fX* 

3 5 ©«:iiwaiyiH«*a«ft©a^ccoi»rs%-r y 

5?V$>*). H7B, ->y=i>*»«Ut«3 5«fttf« 

[0 04 0][H19{i, ±EB*«Cfflt^K»©«J6«: 

BPfe. H1.9CCS%rJ:5K:, JEER*/* £ l/T HMD 
SOiCH^NH^Sffllr^XvCVDaWO 
S/Ua>*«IBIMI3 5*pH5/y3>WE3 2±«Cj|5 20 
/jST 3„ > y a >#W*fe«M 3 5 <Df&mgkm*lHT<D 

<*#B) <DiI9T>&£ 0 

[004 1 ] (&#B> 

( i ) J5S«#X*fr 
HMDSOfifcg : 5 0 seem 
CH 4 $1 : 1 0 0 seem 
NH 3 0fc£:O. 5 0. 1 0 0. 20 0 seem 
tfXEEJl : lTorr 

mssmmm : 3 5 0 °c 

(ii) 7 7X-7ft^ft 30 
Sbi^l^^^ (13. 56MHz) P RF : OW 
iSffi&mt) (380KH2) P LF : 1 0 0 W 
±SPSffi<bTSPmg<DMPS : 2 0 mmtLh. ff* L< « 
2 5mm«_b 

l/'J 3>$mfiHR3 5©HJ¥te. NH 3 iSl0 4 5 
0, 1 0 0. 2 00 sccm6C*fbT**T,*tl5 2 3. 5 
nm. 5-3 5. 7nm. 5 24. 6nm. 531. 7n 
m~C&o/c e 

[0 04 2] S&{C % H@ffi«0. 0 2 2 5 cm 2 ^ 

■rs-TKa^o-^3 4 «{£Bt««KiUK3 5 xaittfttt 40 
mhz (DMmtixom ^zmm: Ltcc- vmE&tm^ 

■Bf***jer*»^tt. xV^vy-jrt63 38* 

££*>fc, 7K«^a-^3 4Jcft(o«ff*Enttrrs. 
[0043] (ft^B) tcao-rjRRLfcs/y=i>*#r 

J8JSHI3 5CDtb0IK*ac;JB^*««CL^tt*€:ia6 . 
K^T. H6©2SEffJO^Ji^B»r*UfcitBW* 
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ttlftHMSJftrftLfcNHjOOT (seem) fc^ST. 
H6lt7jrrcfc3fc:. JtlW^ttNHiOaaiOsccffltDi 
ftJl*4. 0 2. 1 0 0sccrrKD<bt/L-e4. 6V$>K), 
NH 5 <DmM<OmUt t fcCC« SDT^c SHOO seem 
ja»tt**9i*ftHTr. Ml 0 OsccmCDi^/1^4. 
6t*ofe. *fc, H»r*fcia«tc«|ft4WL. NHj 
©8fcB0scan©<h#Jl* 1 . 8. 2 0 0 sccmCDi #Jl-t 
1. 8 3t&5. 

[0 044]*fc k y-^«»*«!Bei/tett**H7'«: 

svr. H7o«i»ttjPt«a*-c»Lfcy-^«i* (a/ 

cm 2 ) *S<U tMtUISSCTS L fci/ «; a >**r 
W»»3 StCfrfrSIBIIl (MV/cm) NH, 
©SMA7^-^iltl^ 0 £/t. SHI (seem) * 

7rs?mz<D&<Dimmmm (nm) *s*-r. « 
[o 0 4 5 ] mi^rx^^c ';-^aifi»NH 3 © 

V/cmT'lO" 9 A/cm'HTWJl^. tt*s, ± 

r h^>ti**y*> (OMCTS) X&i-r h^^^;U->^ 
P^l-^>P*1f> (TMCTS) *ffll,^CifepItE 

[0 0 4 6 ] FD^-^X<!:U^^> 

(ch 4 ) *jsi*ti,>*#, r*fe^uxc 2 H 2 ). x=p 

b> (C 2 H 4 ) . (C 2 HJ 

y3>aw«s»Bi3 5*jg«fr4ci3wr*4. ^wf 

( i ) umifzikft 

HMDSOaM : 5 0 seem 
NHjSl : 0 — 800 seem 
^/XjE^J : lTorr 

mmmmum. : 3 7 5 °c 

(ii) 77X7{^ff 

B5J!i£^K13.56MHz)PRF : OW 
i&MiSMt) (380KH2) P LF : 1 5 0 W 

±mmmtrmmm<omm : 12. 5mm 

B8lt, CO (3M*C) KffcofciS^©, S/'J3>^# 

ifitkiR 3 5 (Dttm&mjSLtfmftmom it****- y 5 v r 

M i «M<DXtt tco i » r « . El 6 tsMB h tc co t pjfliT 
tftlC7n£ft£J;oCt. ib^@^«3. 9-5. 



(8) 

13 

@9te. 'J 3 >MI6II3 5 1 4 5 0 6 C, 

5 CD y - 9 M^Om&^M^-t #^7-C3b&* C (DM 
JE«C*5l*"Ct4, pSf^ya>Sffi32 (1 1 9#i) CC 

KlIKUrtt, NH 3 8fcfi* 1 0 0 s c cmCCU 
fl*DJiHB*tttt <*#C) OiI9(CL/c c S/c, Jt«© 
fc£>*c, fiS«ltt»<D^ y =i >£#Jfi»I»3 
»4>H9K:fltgBU-c*S. a*f, y-**»©WJB6r io 

^ n/ci/ y ^ >m«*ii 3 5 ^K^*r 4 5 o e a 4 

*5t>r«\ NH 3 0^fi£^*Cc^ft2-tfT, > y n > 

SIMS (Secondary I o 20 
n Mass Spectroscopy) ^ffl^ti 

ssnfc. mi (xomwte, i/y=i>*WBiiai3 5© 

Witt. JS^OSi (Cu) G>iME (atom s/c c) £ 

t^y 3>*WIMiU«3 5rt«Ctt. Tf&omm 
*>65&i*«#4tttl/-Ct»«cif>. «c*$. ite>«3**8 0n 
mgff©iC5-C»©ifigA5±#iri»4^ Ctltt, 

ftr*o, «ffl±fii6ra»a«i*. 30 

(c) »4©^©®»r*5N 1 0«Stffi«^* 

KS*CDiSlr ^ y a >«*<ft«lt«:*J5tr 5Ci#t» 
HI 912. *j|««»k:te»4»R©«Jft«^rBf 

N 2 Oi^ffl^fc^XvC V Dft&C J: D y n >^T 40 

tHtK3 6«psvy3>«R3 2±(c»ji)er&. *>y 

=»>^»*RBI3 6 0jaM*fr««T© «fefl=D) Oil 

( i ) saB*/**fr 

HMD S OSES: : 5 0 seem 
N 2 OtfcB : 0—80 0 seem 
rtXEct) : lTorr 
S»lSg : 3 7 5 *C 

(ii) 77X7jt^t 50 
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MM'iSMt) (13 . 56MHz) P RF : 0 W 
iSMfemt) (380KHZ) P LF : 1 5 0 W 

±SBtBffitTBP«fii©fflB8 : 1 2. 5mm 

HI IB, CO <*fl=D) Klf!£ofc»^© % J/9 3>S 

T**S„ ttBWWRtfJH*r*0*J3e*i6, Rtf. 01 1 
©»Wi««©SB»K:^C^-Ctt. S6rljiBJU/cCD<i:[5] 
Ctifc^SftiJ^K:, J±S§rm^tt3. 9- 
4. igitr*4. coffin ffi*W(c«*^y=i>si 

fc. HI 2 (a) tt. <*#D) iCl^TJ&flSStifct' 
y a >£?f fftlSJII 3 6 Ofi£HiSa«:*5 W S , y n >^ 
ftt&tHR 3 6 © y - *s«Q#t£**-r ^ 7 -C£>3 „ 
^bt ( HI 2 (b) Ht, (*frD) CCtto-C»jat3ti 
fc2/y=i>4*l6l»ai3 6«$*-C4 5 O'C. 4B#H 

T ~ -;n, fcfSo y - *«a&©4#tt£^T y -7 y r £> 
£«> HI 2 (a) SO' (b) ©l^noiMfc^t 

aotws^sfcv ac* , Hi2 ( a ) jgLZf ( b ) co^-n-e 

H»t*4. 012 (a) tm\2 (b) <h£tt^LT 

L/dar*>orfc, y-^«SK3&s»*(ci»^-r-5Ci« 

M\,K &tc. Ml 3(t (^#D) KttoTJ&SShfc 
S^y3>*WlfilUi3 6*JIS*-C4 5 0"C, 4^fflT 
- - Jl L 1c\%<b , y'J^ >dW*fi«H 3 6- cD^cottti 

B, N,ooa«t«-J!7Ccs<t3-er, -s/y=i>ame 

SIMSM^TMStifc. S13CC^$^^>J:^ 
tc , > y a >$W»«M 3 6WCCtt, TifioagM (^F0 
in) *6S&i'»#a;tkLri»ttl». &*5, «<DgE3rt*8 
0nmI8<D4C4-C»<Datt*s±»Ot^5^ C*l 
tti COSES -C«Tlft©*lK (^FH*) Ccffi»riS<tt 

^Ttt. N a okfi£0-8 0 0scan©IB-caftS*r 
N.O^M^r 1 2 0 0-1 6 0 0 sccmO^-C^ 

-c^^> 0 co (mtE) tC*Jlir», N 2 0^S«^tO 
*«=HLb© (*frD> iBCTfc*. 
(*frE) 

( i ) mmxxmt 

HMDSOSfe* : 5 0 seem 
N 2 i&& : 1 2 0 0-1 6 0 0 seem 
^EA : lTorr 

mmm^um : 3 7 5 °c 

(ii) ^7XvM# 

jBJS«t«^ (13. 56MHz) PRF: OW 

(380KHZ) P LF : 15 0V 
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±gp«ffi<tT8&Sffi<DHBl : 12. 5mm 

-c&£ 0 ttRiis^iwoiieK. ac iai4 

<owm t tmomk tc r> i * r « , n 6 -rttt l co <b [hi 
aire**. c©ffl«\ fie*wcc«4->y3>»b»© 

JtRtt* (»7SK) J:9*>i5t»fiIt?*4 D Sfc, SI 
5tt, ^«;n>4«Jfi»«3 6©JSBBita<C*yWSy- 

45 o°c, 4D#raor^-;n>/c«cc*5W5 y - zmffi 
o*tti*si"^7 7r*s. y-*«8fc©M5£#ffi. 

5 0KH<!:«tt©Sl»tt, i9t'^Uc©i 
RIS|-C*S. HI SCC^tiSJ^C, T^-^trtf^ 

tc&vh. v - ?m%t&mmtct§*ic titm^. _t© 

(*frD) a» MfcfrE) tttteOTtt, HMD SOiN 

tcmicNH,%mmL>xi>&\<K c ©*§-&©-> y^>^ 

£o 20 

( i ) J3W#**# 
HMDSOifeB : 5 0 seem 
N,0??JI : 2 0 0 scan 
NH 3 itS : 0 — 8 0 0 seem 
tfXRjj : lTorr 

mmmum. : 3 7 5 -c 
(ii) y'^x^t&ft 

(13. 56MHz) P RF : 0W 
{gj^iS^ (380KHZ) P LF : 1 5 0 W 30 
±SP^@iT^P^i<DF^Pi : 12. 5mm 

hi 6«, c<d c^frF) icm~>tcm^<D, ->y=j>#. 
«t&MR 3 6 oitita»ac«B«r*(3D»tt**r ^ ? 

£ mUoMM &c o i * r a . H 6 1? IftBJ 

cn^^ti^i^cc ites«¥raft4. 1 

-5. 2iKtft5. COffilt »WC«5^»J3> 

fc, H17lt <3M*F) (cffiorjBjsRStifcS/yn> 
^W*6^I13 6^rX^*r'4 5 0 U 4«fIBT--JH/ 40 

fc^tcfc w £ , is y n 3 6 © y - * ®£<d 

1*6*^^7^**. J±$3©/c*CC. jSKaft©^ 

y3>»«W3 6©y-*«*t>Bi 7^iBur 
y-*«»©aife&& at>\ ai7co^ii<!:a 

y-^miS^^(ci^T^C<h«tet io HI 8 

«\ (*#F) CCtltorJBJ«3*ifc^yn 

3 6£X^*T'4 5 0U 4a*IHT--Jl'l,fc«©, > 

y=i>*w^«3 6^©«©4fcti^«**-ry7 7"c so 
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&Z> 0 c©iH3£tctei^tt % NH,©i*»fc«*«:|Wfc 
$H±r. ^y3>d**ft*«3 6 4iBJR (^FHm) ±CC 

sn/c 0 «c*5. hi scDiiiwiaiwojiWfcoti-ctt, 

HI 0ritt9§Lfc©<hP«^*4. H 1 8CC7SSti4J: 
54c, t/»j3>**««3efl«:tt 4 Ttti©S!3Ii 

8 0 n miEOiC5t«0iSfi* s iflltl^^, C 

(*5©H*fc©Ji5SR) HI, H2, H3. H2 0 

( a ) TbM ( d ) SCXH2 1(a). ( b ) &#J(RL 

[004 7 1120 (a) 71M (dK 12 1 (a), 

(b) *aia©ai5©ji«©jKjBcc^4*an^a 
HMDso+cH 4 + N 2 *ffli\ jaaa^*»fiEr*«- 

#*©** >m F*3^©2gA©£>f 5 >^H2 (b) 
iC^To 020 (a) «!5«*JgfiSLfca©tt»* 
5R-rKBSH"C*S. H*. ^2 2irFflMft*»R* 2 3 
tt-rf^*«:j:0«)SJES3hfc«E« <T«E«> r*4. 

HS*UTl>ttl»*s % TflMfe*R2 2<fcfflE« (T 
flKtt) 2 3©lffltC«T»*»^TitMft*ll2 2CC*f-TS 

[0 04 8 ] C©«fc5&ttJirc\ H2 0 (b) K^TJ: 

^tc, 77X7CVD»cj;^ie82 3±^ijr« 
ii2 4eM«. ^yrj»iMi2 4**jatr*K: 

*T, ?AiSliSK2 1 «fi£0KKBl 0 1 ©* + >;<: 

i^3 5o-ccc^u«f#t- m*x. 

*sisa*y-> (HMD SO) Osccinr, CH, 

^7 X £S£S 5 0 sccmT\ N 2 1) '7s ZiMM 5 0 sccmT\ H 

7tcs-r^^xvStjgigsi o i©**>^irt(C3»A 
: mk 3 8 o k h z ©«* i o o w*en»p-r * 0 _tspms 

2tc{iS^^PJPb&i^ 

[0 04 9] cntcjrf), -v+lf>^;l,^>'n^tf>£ 
CH,iN,i^^Xv{bT5 0 C©ttl**Bf3EI»BI« 

}$ur, mmifrs o nm©s i , o, c. n. h*$« 
■r4«a»«*6&*^yTJtt»«2 4*jBj«-r*. nx 
^cj;n«, ^i^n/csi, o, c, n, h*$wt^ 

Iftttna. JSiS^ 1 MH z -caiJ€l/fcH:ilW¥#/L* 
4. 0^T*t), S^aglMV/cm©it l J-^l 
Sfe*n 0- 1J A/cm l t^^ o 
[0 0 5 0 ] ^tC, 120 ( c ) Km-f cfc 5 CC, £ < £d 

Wc^xvcvDSicj:!], <ssim«««-r&njv 



(10) 

17 

«. ^i&CVD&&cJ:£j^£:/5XvCVD&(Cj: 

its i oMtzzLEJcmmLtcik, mmy^x-7i,c 

[0 05 1 I8W. 7?-»^i^>^teW5 
^?Lft-> 'J = >^^M 2 5 ©£F.if M 2 9 -C* SPI< 

ftiS) iSUtJS i OCMESieMtS, -CSI5JIS2 

m » it^nm'> <) n >£ttiuui 2 5 ©t©^ y r 

-> y a >$Wii8*fag 2 5 i/ . <&mmm<mkv&it 
-rssntf&s. «c*i. m^cj:K>. mmm 2 9 ^*B§ 

[0 05 2 ] ^-C. 120 ( d ) (C^-fJ: V * 

^-;U€rff5fi£T^#MiiSCe:7 * h U^X H2 6 ©PSD 
SP2 6 a£7t?l3;-f-5„ il>t, CF. + CHF^Oi^ 
**X?r7 , 7X^kL/ct>©?:ffll^c)5l£;f4-('^>x ^ =F 20 
>V (R I E) Cc«tf3 7* h uy^ bJS2 6©H?C13P2 
6 a£jibTJf|gi|&#JK2 5%i-^>^, K5*-r 

cnicio. n*3PSiJ2 5 a*50fiX3nr^'';r$s^ 
-s. c© <t ±smmmj&2 5 ©x * ? 

>^^aO"7 y^^^'XJC^f L-C^'>;Tif€i^K2 4 
ttx^>y»t4£W-r.5„ fif-^-C. SfS^2 3*5Xf 
^>^^«C«fcS^15^^^cO^ CF 4 +CHF,S 
©tg-£:tfXtt. CF, + CHF,©(5#>JCA r +0,f% 

tax.xmg.Mm&riX'b^K 30 

[0 0 5 3 ] % AiC. 12 1 (a) CC^-r^K. 
F, + C H F 3 Jk<D®>-€iilX X-?{t\stc i>(DiM^ 

tt%.vmj*>x.-; : ?-^if (r i e) tc£<o, mmm2 
QomnmRvrnfflmmmz 5©^ngp2 5 asriib-r 

'•?yT*frfil«2 4iX7?>^U K&±f£„ CtHcJ: 

9. ^t^-jw2 7 awtfi2nx-z<Dmm< l cm£m2 3 

^WlTS. C©£#, ±fB^''JT*fei^Jl2 4©x* * 

^1x^1^2 3Cix^>^W14£W-f 
•5. fifoT. ^1^2 3*5i^^>y^(c < t^SiJ^ 40 

^©^RStt**^-r'#*R L/c7K«©7"5 XvtCBgl/TI&£ 

[0 0 5 4]*l»t. y* M^xfM2 6£|£Sl,;t 
». 02 1 (b) {CTnTJ;-^ b-T*-^2 7 rttcig 
HM. m*.imtt$>$)V (TaN) ^©^yy^nisi 

i * / < » * ate j: o j&js u tern m t a s rmmMm 
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2 7rtK«M2 8a«ra»iit». ^ur, fflg2 8a% 
jlLrTSP@BfS2 3 tm%&?2>£5tcmXl*T)\'Z-'} 
AjD»6«C*±WB»2 8 b *JgRS-T4. 
[0 05 5 ] J£l_Bc J: *J , JHVM&IKR2 5 SW'^' 'J T* 
iff US 2 4 © b*T 2 7 £il L rTSPie^ 2 3 
T4±affiEa2 8b<D«fiR*i3E7"r*. «±©J:^tc, 
C©^B§©^5 .fcfttf. u 

tf^fc^XvffcU SloS-t+r^ T»Ea2 3ifi« 

nmmmm25<mics i . o, c, n, H*sw-rs 
^* r*eatjs 2 4 l t u h „ 
[005 6 ] ic^t, {scroe&ff-r sifiitn2 5 

TSPiEifI2 3 i^?LM$fe*JK2 5 <b©P^C^ ';TJ^« 

2 4 £Jf2fi£ UfcJl^. ^S2-^ 2 3^6 ^?LWJfeil§M 2 5 
tc«AL- «fc 9 «t-r?,ai7c»©{gA* s ^' 'J 7j6^Ji2 A K. 

Jc^TPflisns. ae-^T. ^«;rjft«W2 4*iHi(cf» 

trc itc J; »)«Ol£«4l»±0-C*?Lf(IMWi2 5 =&» 
tfi3B2 3 > 2 8b^©V-i'lMfi«l/ 1 ^ 
'J TiffiJSM 2 4 ^^trJiraSfe^M 2 5 £tt®BK*&{5 

[ 0 0 5 7 ] *fc. ffiTWT'WvMISffl 

i\ ^ofijg2gife©Ac«as8scmja^©RFSj® 
7*^n-etiTSPms3so*±a5^2{c«^L.. fgja 

i k j: o , j; o — esaafi4©(Si^< Tmm&Bi&f 

(»6©*5fe©^) 122 (a) . (b) «. *^BJ 
©^ 6 ©H*fe©^CC^-5 ^^ilgai>-^©i3^ft 

[005 8) 12 0&DT12 1 iC^-T^ 5 ©HJg©m g - 
iI&5iC5B, ^5 <DWk<0Wm.<0^ii7. (DRfr 

THMDs6+CH, + NH,«ffll>. OR? ZtSM* X 
^fiS-T -5S*'^©^ + 1 F«3^©#A© $ -i 5 > ^ 
?:I2 (b) (CmT. i2 2 (a) CCtSTJ^ 

tc. T»ltllW2 2±ec«E«2 3*»j«-r*. ttlra* 
T> HMD SO NHj*'^i, Ko*-^>4 
W-TS^X tLtOCH, (h^H 1 KSTT'^XvSl 
ggl 0 1 ©^i->v^l|*){C^AL. 7'5XvCVDjS 
fC«fc 0fl31Em2 3±(C^n* 'J Tite^M3 1 *»J5W5. C 
©«^%ISI2 2 (b) 4CSf„ 

[005 9] BP%. HMD SO?:Sfca5 Osccmr-, NH 

3 iiX %atfi: 1 0 0 sccmT'. C H , 1 0 0 sccnfCH 
llC^r7 , ^X-7fiS«Silg©5 i i->^'lF^CC^Ab. ? 
l->rq*|© lTorrtce^F-TS. ^>t, W 
¥«l!©*fr^ffi®© 5 S«5r{Sf#r -5TSPSS3 {C 
38 0kHzO»lAl 0 0W£EPJJDT.S<b<b&{C, 

c©T«P^@3 jc*hfijr*±w«S2 Kfefflaas 1 3 . 
5 4MHzo*jaiS»*5 owiEniiar*. cntct 
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Kf4©^yT«HW3 3*±SB©'<yr*fc«Bl3 1 iH 

atcurffflfr*. c©^, ^yr«»j«3 3cc«ft!ii 

StiiSffiiao. 0 23 0 cm J ^«;»D- 
^3 4Sr^yr«MB«3 3^ffiCC^M3#^ D 10 
[0 06 1 ] JtRM*M&r «*t£I2. » 1 

oBBStc *ntf, v-fmrnzmumnw iMv/cm 

C (D»HJ<DJrl 6 OXttOJBflKc J: ft#* Iff 5 (DMtkOB 
>W KP*-sK> (CH 4 ) NHji^^ttSJS; 

»«%«i*rsTSR«ffi3©«^cc % c(Z)ra5m@3w: 

?E± &cB5± bt'J-^ ««£ *<5«T * c <t *s -c * s . 
[0 06 2] «±, S6»©«1»CC CO*9I*K«EB«: 

S/U*if> (HMD SO) £fflUTU£# v ±SBL/cffi 

y a >fb&«i, Wft^^>f;k>^Pf 

P+1f> (OMCTS) Xtex h 7>W^^Df h7 
t/P+1f> (TMCTS) *flil>*Cifc^Itt-Cft*. 
[0 06 3 ] mi ©UttOJ^JB-Ctt,' BBR*** 

*«Hurufco*s. —mask (n,o) , * (h 

,0) X«z»^bKJR (CO,) ©fmft*^*ffli>rfcj: 
u. c©J:9«cSBR*W^tt««ai3W>ftC»o-c, ->< 
yr«SR2 4fcJB«T*i*Cc, T»BH2 3#WMfc 

(CH 4 ) £fflUTU3# % (C 2 H 
2 ) % x^u> (C 2 H 4 ) v ttl^ix^> (C 2 H 6 ) * 

[0 0 6 4] »2(D3I*©J&«-C«\ HMD SO 

rfcjfcuu ±iasK^{cN l o, h 2 ox«co 2 cd 
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$TS^S&#*©ffi#£fr#M:l2 3 CCTjrT 319 r& 

[0 0 6 5 ] C<D»£, ^*;^5>tLt, ^yy? 
;i^>^> (siH 3 (CH 3 )) , ^y^;by7> (sih 2 (c 
Ki)i) v hU^^^^> (SiHCCH,)-,) * Xterb^ 
(Si(CH 3 ) 4 ) &J8L>{§£'. 

[0 0 6 6 ] 

[»»DSMI] «JtOJ:5CC % *»W(CJ:tia % «S« 
ft^*4. SBR (N.) XttT>*-T (NH,) CD5*3 

t, mm <n 2 ) x»r>-=t-T (nh,) ©^^cD^ti 

[0 06 7 ] «t«#^Jifi« (N 2 ) XI*T>*-T 

(nh,) £#a/ci>&/c$^ urn 

<D^ffi"CfeJ5HB«3l<bL-CS i - CX»CH,«r*tf <t 

wr*iftitii*»j«-r*ci#-c**. fifo-c, Am 

fete, fft©»tc±iB-r<i;r»iBHSJ:9fe 
[■noBVttlHB] 

[gin i omm<D&mT&2>mm&$t&<D 

[03 ] *^cd» i (DmM<D&mx-ih2>mmftm&<D 

[04] *#6ii 2 ^ ffi^m^^SM 

^cDit^m^so'/a»T^cD4#tf *^*r y r * s 0 

[15] #^©31 2 fi^EJkO^fltr & -sfgsm«t6«R 
sscd y - ^ ass cD«Fi4*sf ^5 ? . 

[i6] *56wo» 3 <DmM<Djtmv$>zi&mnmmm 
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[ m 7 ] *%m<om 3 <Dmmmm-e$> 5 
m<o u - ^ sisSc©^*^ ? 7* 5 . 

Ill 0 ] 4^W©»3©SatOJB!iMC*jC>'C. ;W h' 10 

5. 

mmoitmmmRummmomt^-r y? 77*5. 
[01 2 ] 11 2 (a) u, *myxDm4-<D2ma>&i£i 

5^ 7 7* *3 . 112 (b) {J. ^HJ(D^4©H 
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